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is «£ xmVcM if* «t tfiftffl &K£%*rft *« x. , *»«-*ifi<0#Jl:i$ 
3 ] 

[If 4 ] 

• mm u t^cti^^ttsMi^^^M • #ta-*-* 
^ — *t o-b^v-^fc* l /t i: , aw xxfrb mm-rnm ^w&-t & bm if * 
* itj&-t & mw*k)$L& t , wmttii fc?gf£» * # x. ^ * m&itx *> * i* 

5 ] 

jrxzmm • snhu fli^rKafc****^*^*!^*^ • mm-r&ifxm&*G-r 

* & jsR-r ^ j&# t . *ijs»# * x. h j&fr * to *r * a> <b ^ if x m 

Bt, ifx*ntim&m%t'*Mffli-zMMWbzm^zMnwfoi'XT&\zj3\,>x, m 
mmmvWitmz^ m&#x tmitMifx<nmi®*m!%ttzi±m&ifx*w±Ltzmfcfo 
m if* u m^mMn^<om.itnifx ^mm-mm^n l^shs- & irxx-u t tz \t 

6 ] 

ifxzms • mm l, • ^ 

«?&o#jhB#^. mmifxv>m%k*Wikvtz®., itt^oft»tffjtL, m^mm 
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l k . jbm*#* & h BMmm t«»-r & * * wmi? k 
im*9i 8 ] 

&d & mfc-t %> «5fe« k ^ * m s&si? 4 k*£ mm -t wm% t *irt & 

l ^wmffe k , * <b mi« Kttirr & * mi- * k 
* & 1st «j ai m* t , # * ^ m bsb & * -t -s mm u t z m -t & mnmm 
mftmmftxxzmxL, mm#xi±®m*&±L, mmm^nommir^mu 

^■c^mtt* fcif Ai" ^ MSiv' ^ r- a ^ais^teo 
[M^S 1 0 ] 
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[0 0 0 1 ] 
[0 0 0 2] 

ffi*0-ttllSl4HftlS5^*»ltl«*H«i©iJfi* J: OW^Kov^H 1 > 2 is J: if 

**rx»ttW*»c J: cTI«Mi:R)S$** *><*>-e 

5*1) t ab^2) fcjj*-*-£j£j&*»&U illl^tLttt (ft^sS; 3 ) KTF-tR 
[0 0 0 3] 

H 2 -» 2 H + + 2 e " 
[0 0 0 4] 

Kb 2] 

1/2 0 2 + 2 H + + 2e~ — H z O 
[0 0 0 5] 

H 2 + 1/2 O z H 2 0 
[0 0 0 6] 

jfirarx (£ii*. *y- K^fc ittiasi2-e Uk^2) t^-TRjfe (Ml* 

fttfCli (=£3) H^-Tidtc, 7X*tm*^)SL7X^^1"^l^^> m^t^fij 

£ fcteftMfcRJEW 2at2c Ofl-BKii, #*Sfi5^fc*«te*fc;M»&fcifl;tfeJi 3 a 
3 ctttLCfiLtBtttio C<£>*£ikJf 3 a h 3 c fcftMfcRJfcW 2 a. 2 c 
|4at4c^imo 5titt«#SSte'# (£11*, MEAW*) *) , m@ 
4i:l)IIU«ltv^o MEA5I1, ME A 5 S:«*fi!)Cl5lt4 4 It 
SH-&ME A 5H±*EV»fc**C»fcii:*llfc»«U $ <b *#*&U * 

J: 0 3&£Lfc#**i§**^#**Stf**fc*«#**>&6 at6c £ME A 5 
KfttilSCMLfc-^ittt-t^V-^ 7 a i: 7 c tRItio m#£SU l*t 
<OM1&KlBm 2 a 2 c t , — 2t?)$£ifcJi 3ai3ct, -M^I* 4at4c, — <D 
•fe^lx-* 7 a 7 ct|*©»i||fi (Ml*, ZMfc-tZo -fe^U 

-^7ai7c fcttMEA 5 t ii^OMlC, $|<73-te;KZ>-fe^ V- ? 7 c t 7 a#*^-f £ 

o ?^4P7|C9 (i-b^V-^ 7 afc7 c *^LTME A 5 ©JBJE*Wft"t* J: ^ t«k«r#tt* 
•£&o MEAfX^y h 1 0 (±MEA 5 t%.^V-9 7 attz\±7 c 0£j-jh£:J3 £ &V>, 
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[0 0 0 7] 

mJ»Rl^7lc^ : S:^tTV^C:t^^-e*^o 1 tiTk^fc^tr £ t X 0 , m 

[0 0 0 8] 

. 7 5 vgJKfclft^fci&tw, * ;V £ HtflJ CWIl L , !51Ei4:4i^trv»4, 

^l^Wtffiit^c $&2 3ti-fe>l/&3fJiL*:X*y ***fttU flMftft 
[0 0 0 9] 

3 3 &-frLXt\.nfrbm%WfX*m<o #3 4 tiJMft^XCOm^^SU^-r^o »&J&2I 
3 5ttK«-5tr*tf»&4>*< t k*3t£^tr»#x£&J&-*-&o 3 5 rt» 

5ir^E«3 7 &^LT.x* 7^3 8 K»**x fcagtf < 0 /ny- 3 9 ttHMMKiar^fcift 
Stff 4 0 fc«LTX*y ? 3 8 t-2g< 0 8WC*4 2 y * 3 8 ^<b3#ffi £ tifcBMfc*] 

^Mliv * 7- a co^Uw^tbi- a 0 ^^^38 -cfOffl $ tzBMfi f± * 

7M4 8tif) Stf. 'Bft^fl 3 5 H«tL&tr 0 t7^f4 8*?>©^ tt«« 

mra4 3 {iwmttii^^ ? * 3 s^m^&iftOfcBu fwiflnau 4 tt^^**iaj»« 

& if £$IJ#p-r -5 o *° > ^ 4 5 ti<$-*P7)tA 19 PSB* 4 6 frbBMmm* 9 v * 3 8 OtK^S& 

iMi^^^ ^38 zmtitzMftWfrmmm 4 7 

ili, »m?&0^^y^3 8 £ fcfcJ: *K ML^:^^^3 8 

o IWi^^rAlilPW^^^^ 77 3 8i:, ^flM53 2 fc. 1*1-4^^ 
3 5 fc, U(1M4 3 fc, ftllfMHU 4 t i «}#Jfi*ttTV»* 0 
[0 0 10] 

<D'B&W.ik v X x ^ f± > ^-^3 8i: M&J&ff 3 5 $ ft* 0 

t*> aMtta<SLT*^ttta<Et#±"t&DS S (Daily Start & Sto 
p or Daily Start-up & Shut-down ) M&l±3t^<9* 

u ^ h h c o 2 <DmWh?k**% <i-££fca*-e§, fftitt^fAtt, ^Kiii^jh^ 

[0 0 11] 

o 
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10 0 12] 

*6»*\ 3* U 9 3V-1. 1 V<7>mEE£7r:-to =£T 

J: } £ N P t o9Mb&*f&&u P t <DMM£ LX<Z>m&iPi&rF-r2>tZW-?% < > tK^ 
[0 0 13] 

Kb 4] 

0 2 + 4 H + + 4 e -= 2 H 2 0 1. 2 3 V 

[0 0 14] 
Mb 5] 

Pt0 2 +2H + +2e~=Pt (OH) 2 1. 11V 

[0 0 15] 

Kb 6] 

Pt (OH) 2 + 2 H + + 2 e "= P t + 2 H z O O. 98V 
[0 0 16] 

Mb 7] 

P t O 2 + 2 H + + 2 e "= 2 H 2 O O. 88V 

[0 0 17] 
[<b8] 

0 2 +2H + +2e-=H 2 0 2 0. 68V 

mwtxm 1 1 #r^¥ 5-251101 ^m. 

#W¥8 - 2 2 2 2 5 8^<2r# 
[#lr«3] #M¥6 - 2 5 1 7 8 8-5§-<&$fc 
MSWvfclMU] #W 2002-9344 
[#ir«5] 2000-26045 4 -5§-<2r# 

[^itl] H. Wroblowa, et al. , J. Electr 
oanal. C h e m. , 15, pl39-150 (1967), "Ad 
osorption and Kinetics at Platinum Ele 
ctrodes in The Presence of Oxygen at Z 
ero Net Current" 

[0 0 18] 

L*Lfc**^ WRfie*Ofit«'Ctt||Eltt«:l»C#'attHi^*tLTV>4^ mJE£0. 
8 8 V&TK-f&Z fctifB«$tt-CV>*v» 0 
[0 0 19] 
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ftAU<»3lti:J:^ iftitftO. 9 3V-1. 1 VomJE*^^:*. li^t 
[0 0 2 0] 

fcJE fc & * «>, ^WOgft**«aX Lfc •? , mftft 1 L <9 , t«4a 
i4c 4 * ^ v> o 4 o 

10 0 2 1 ] 

S©t-lg4 c , ffiLS-gr&lfclCfty- KOflHt<fc*«36*ll& ig 

[0 0 2 2 ] 

4 tz, TS-VZ*) # y - U - * -f4*3Rl* i "9 * V - KSS^tt 

[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

ftoflfjhwjc, M-mmm® LfcSKfcajar* fc^ffittar* a - fc ^ «t ^ ««i 

^ swb $ tz \t mm £ m g . &m mm ft z -e # * mn^m ~> * ? a # * -> * 

> «WF^#^*^#T^4»Svfe^il^-fe^$ltti-^-i:^^2^g^t-r4o 

* # > * ft Jfosftgi) ft &1E *• ffl v>r W# % flt j£ T-MUvfe M t x # * £ ttffr-c # 
[li@ * 4 ae> <D^m 

[0 0 2 6] 
[0 0 2 7] 

l^^^^j*] 

[0 0 2 8] 

^:|§H^ <^)»m?fe WAtf t± x #ihB# t BftftSO tMtitfe tc^f L T 
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[0 0 2 9] 

&*7%~$-z>-n<D*^v-9 t*&mLtzBMw.mt, wMir*frhmmmzm j kirz> 
v^t, mmnM<ow±mz^ BMJfx£WtftMJrx<v&mzw±i» Mmw.mnuvwuk 

M tfx £ Mli & if 7s X-U t tz \±£M ^tlftil. BMmm y^fAt 

t4i tic X *K fi^wWIiw^Cliit^UiV^, *fcttfll**»^a:v»« 
StK&&OT% 7/-KIStt**Ottt (**MJfc#&0V) „ *V-KS4 7>'-K 

-e , flt jh t- J: * 14 fg® T ^Wit^> £ £ &x lio-cjbio 

[0 0 3 0] 

X , fltjh K 4 £ teflH&T * ttHN 1" & £ i 2> CO -C* & o 

[0 0 3 1] 

4 t>*M37^60M^^jpvi^*i£tt> imMLtzmmirzisxzFmftirx ZBMmm 

\zm&1r ZZt tfX § h BPcWt&v AtflCttat), mifc&l £— £ £ (4^ 
fcJDR»« p ^*'ttffli-4»^tw, iDlLf«^^^i^lWI5i:lt- fc lift? 

[0 0 3 2] 

E&£^1-£-*fr<7>-fe^U-* k*JWILfeJ»fl-«fflit % )gftf^^f)MIifet:ftl&t4 

mra^sis 1 , ^m* & ir * «w a «o#m» t*m-t& Bmmm ^tai^ 

v>T. ^mf&omjE^O. 8 8 V^ii^ tlft*^tSM**X©ft^*#iL, ^ 

ib-C) 0 . 8 8ViikT£-r&Z.£#T?%&<0-?> P t 4 if^^^om-fb^ 4 CTflWS* * Hr C 
i fc *»T # * O -C^ ttffi =SrS^3K * - t *»T? S ^> <75 T * S o 
[0 0 3 3] 

Ife-fZBMtf £ > Kimm Z & k Z Jftfl* Ktt ^ ^ ?> 
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« fctt^lKSrllilfexS^JH-m^^^T-Awaig^ttfc-t^ifctcJ: 19, TV — 

O £ i&T H4Sfcli^n7- ofltte BHlSffl if* o T *> , TOfe 
#x 7;-Ki»?)tftU<4*3|{i:J:D*v-KttoHa:ii (* 

[0 0 3 4] 

fei-^mmS'J^t, ^^m^EIKfflJft fc**«!1IM-*#lHllffl5fc ^ft^Mliv^r 
ltU Mmtfert^cDm'fb^J^V Pit L*?§14fc «P* fc»±£ISS:1B§ 
^^liMtv^^ < k fcJMaJOHIttyy — KP2k*#ife*v'Cv»a<z>-tN a v- 

& o 

[0 0 3 5] 

e»pjft»f#* Ait u^MSi t , nuH-ar* #> e> p«»-r 

j»W-*«i^e> 0HH»fc, ^Wft©mffi*»5&rs*JEEW3£«k, # 

* ^ mts m & k* * mm -t & n t * # s ~> * -r a p & v> t % © 
* pi *k ^jt^p»m?tbrt^o7y^^m^iRi^t^raigLTv^m^t7ic^ 

H^LTt, M7y^#ASR^^Stt7T^#A^P/FiStt^^ SriiX-t S - t P i <9 , l*J 

^ P^^S (S* * * < 1" C k rt s T- § 4 #jh Srff o T 4 ttfioST^^Jt? 

UBttSikPi ^> itA«"^*TO1455fXPJ; «9 A*t#x.*c:k3&«-e§*o ^mttbo# 
jh4>P> X* y -^^^Lt^^0^i«^ KMX LtiT^ ^ 

[0 0 3 6] 
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omtn itmm-mm km x—u * t±^*& * is § » *. *=^> jswf #-c 

7s rf&m*?m& * tz \±n& l-c j mm t **<&»s k x l t f*3*boee2j** 

|E^;li, 7 / - K t * V - K<7)E* 1 1 ^> , ^^^XfB^TOtt^^ 

^ JE^j H * ffi H titk^liOT, SftfSf ^ K 3&» & Jfofc £ 4: < "T i t ^t? # 

CJ: 0 Jut )&*-e § > »*HKffeOflf.ib« : t' K> * ? V ^-b/-? W - 9 ~tt 

[0 0 3 7] 

j > mftwfc tiff * # x. j * ««■ a* <b j if?* ffi&u t , 

7;- Km^M^t (7jc*m^ib-e) a 0 v i t ^-e § . mmti * v - Kwtt 

[0 0 3 8] 

Mil £ s f$* * # x. j tftfl-ar* i*8HKT? is?* l fciRfl- ^ * ffl v> a «s 

fw^CTfetejy^-cgi^J^tiSSi-t-Siii^-c^so-c, W# 
4 ^tJ^ T?fltih ^fioti ttt^ {£T * J(p«ll 7? * * o t? * & o 
[0 0 3 9 ] 

mm<DT&m 1 ) 

2 LTIB« L "Cab Jo £ Ott«£R(S» 2ak2ctJ Mb^A 1 ) fc «k 

^2) lZ7j<irKBi!)*%2L-r Jo < fc^t^trBft^li (^1) C^tK' ( 
J0L», r^- KRJSfcft"**) U *^L"C«ttL^**>f *VJ4. mWJ*'^ 
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ItiLfco £ h\z$mRJBm2 a 2 cOJHUIcli, ^«4lCttfc«14*Slfctafllx.fete 
ffcjf 3 a 3 c *-€-ft^tLitLt«*L-CE11-r*o £?>i£ifcJi3 a fcfcMKRESJi 2at 
it)H4a^ KifcJl 3 c tWmKfcm 2 c «fc Vfi4 c **J&1- *„ ISlSIi 
MEAfc»t4) 5 l±. mH4 aMc 1 t«Ltv>|, 0 ME 

A5ti> MEA5*l«6<Il:i5Et*fct^i:, BSJ-f 4ME A 5 W±*Hv>H«^fl«jK 

^ta^^fciftojy^attte at6c *me a 5 citsiML^-^o^ttt* 

ffcJS3 a 3 c i:> -^OiS4 aUct -ifO^^U- * 7 a 7 ct?»*« 
m?ii tfrtfo-rZ) -b^V-^ 7 a i 7 c KttME A 5 fc 

IC, RO-b^^l/-^ 7 c h 7 aWSo -fe/*U-* 7ai7 c ^> ffl (i 

<%4PtK®S& 8 j&*|Elt & *IT *5 (9 , - - K^PtR 9 T&nfttiS „ <t*P7}c 9 li-fer? V- * 7 a t 
7 c £^LTME A 5 wajR*PJSi-S <fc 0 fc&£^f&S-£&o ME A 5 klz^U-9 7 
at?zl±7 cliMEA^t^ h 1 0T?£frihS*U •te^l'-* 7 a 7 c fci-fe^l'- * # 
^^•;M 1 -e§J\ih2ti&o 
10 0 4 0] 

[0 0 4 1 ] 

m 2 a* >i/*«* L;fc fcoT?** y * tnwtt^o Mti-fe;K^lffittIf o. 7 5 
vg&fc&v* -b)u*E^Ctt»ffl**t, rt*JBEfcJft*J:$fc:L-CV»*o ^9 y 

^ * m^cift rctttt $ *l, — *t com 2 3 k x *) , -b )v * mm l * * ? * $ a, 

[0 0 4 2] 

1^3 i±m&wtk*s*7-j*<Dmj&mx-3b2>o m^wM^^T-^^u^-z nzm^htix 

**R*Bf*i-*5!r^i»^«3 2-CflHjHfc3*t;fcffe % j»i£#;*E«3 6^Lti#4l 
#3 5 iz^frti&o mft#*WtfS3 3O0J^4»^ti#3 4 7& s i£lt<b*LT:*3*K WLtfrXXO 

"f & o 3 8 (±* 9 y 9 X**> *) > HI 1 *3 J: 2 -CfMffla*^ $ «fc tf* 9v9 

X$>%> 0 M-£«3 5 3 8 fc«4««-5!r*E«3 7 *^LT&5|B|- 

tL4 fl Hkfl:*l5tr^fc LTO^Ii/n7-3 9£<fc N fl.ittj&»&«BWMff 4 0 £S§ LT7; ? 
77 3 8 Ca»*ii.a o X9 y9 3 8 Xj%m $ tL^^>o fcBMfc»l {iif^t 1 4 2 ^^>M 

m^jTT^ii, Jn?l#4 lT?Jina«^*o *9v9Z 8Xi%mZti&fr^tzBMJfXl±* 
7^1f4 8KJ:«9?W M^M3 5H«En&tr 0 *7^«4 8 & O ^ t±«&«l 

^ief 3 6Ktt*E#6 l&mihtL^ 0*Kt>frmft5 6 h tLTV^ 

o ^E#6 1 fc3-I5#5 6 ti/M^fs 5Ko4#oTV»i 0 ^-1E#6 1 litf^mfrU 
3 2-C^b^tL7t^OJK^I-**^ : S:M^^3 5«H«t-t^*a:s /t>f^flP5 5 <D% 
\zm-$-jf7.m.t *P@JL> ^E^5 61^07-3 9^e>^D^^tL^>fb»J^fc, 

tiiiE# 2004-3085830 



#12 0 0 3 -2 9 9 5 8 1 : 9/ 

8 0*^^o#i^i|iKo^OiilE*L*5ll»fi-*o tyXxm* 8fclii£»r#5 1 ^ISU- 
ibtvtjsru ^^y^ 3 80«t#^O^ffie»«)55r^«)aE*t*:at»f+4o *Hf# 5 7 14 

JtWi-^o 5tS/r#4 9t^^'^3 S^M^MilK^ fcl±fl=27t|-5 9 tf^l-t tLT 

#57^^"^38 ©Hfc'fWHl5!r^tt»ft»+ fc»4E2jff- 6 0 j&Wt ^ & - BMt*I 

y * 3 8 O*J£t±mJE«05fe« 5 2 T'ftiffJ £ ft, m# l±Wtt®&U 43fcJ:«5lfcl3ffiS*U 
5Sr^^**EIK«4^»±1WI»W4 4"CiM»S*L*o #>-/45J:iK ^*P7KA^PPfi^4 

6^<b»mvtii^^ ? * 3 8<z>*ft»tw***aE$*L % M4m*3 8 «raE*Ljt*t±^*m 
□self 4 7 frbw-mK&.&Mtfti&o BMmm<Dx ^^3 8 *^3&*at^* £ t k x v , 

#\xttiM»3 2 fc, w^H3 5 fc, mt> w&u 4 3 ftomsiu 4a^«?nt 

[0 0 4 3] 

^fjj^ £ 1£BJ tie 13i:^V^T, #34 j&*0B fc ft «9 , # * SBW 3 3 «b HCW # 

>#-*<D?I^;^& 1 3A^fflv>/; 0 2f*itiMB3 2 tLtli, «fCTB 
M U ^f^^ ;i/5&-/^ >) . DM S (y^f;vt;V7 r W K) > THT (r h 

9tKnft7ry) fW^M^<?)i*^i**lT^M«rfflv»Tv^c #*#Jft^ 

BMblfc*»±, (ft^lO) K7f£*i& i ? ft->7 hfrRJSfc 1) Kzf£*i£ 

£ ? fc— »ftife*SEKBMbRJ&fcJ: 19. 1 0 p pm£rFi:fca<fc-9**l&*$*L£o 
[0 0 4 4] 
Kb 9] 

CH3 + H 2 0 

[0 0 4 5] 

Mb i o ] 

CO + nH z O 
[0 0 4 6] 

Mb i l ] 

CO + o 2 - 

[0 0 4 7] 

. »2f*BB*3 7 *^ 3 8fcift*i&tfo K-fbjW^tiyny- 
3 9 iZ£t) 4 1 ^lofct, 7^-^38 K^tl&tfo St^^^^^tti^ 

^4 2 kj: ij^«K»HJ^tt«o 3raiI3?4 1 1 Lt, a^KflMbadtf"***?- m 

itt«. »^ff©*fc»* t nniS4 1 i^t 4 o*&«i«LaM4i:a: 

&MS#J#*f ^t*^o J££PtM4, #^"/4 5 X >9?%*P7lcX«9PiB^4 

»i£*L& 0 *H-CttH^*tt-CV»ftv^ ^tKA «5 P&W 4 5^^7RfflP(i^lf4 7 

miE#2 004-3085830 



-> 3 H z + CO (- 2 0 3. O KJ/mol) 
-» kC0 2 + (n-k)CO 
C o 2 
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-7;PtnA-**>^H>|T^;v- (fiA 1 d r i c htfcSO 5M:%N a f 
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v>^, j^msE-em^nuM 4 3 %mm-t& x^klx^ ^v> 0 ^fawn-cii* 9 ? 9 3 
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